Swiss albino mice in three groups (control, experimental I and experimental II) of 60 each were fed staple diet (control), diet composed with 2% pan masala plain (PMP) and its blend (tobacco-PMT) for a period of up to 70 weeks with intermittent postmortem at 16, 56 and 70 weeks for assessing histological changes of the gut histopathology of mice. Mice of experimental groups I and II showed progressive advancement of structural changes of stomach during the study period. Fibrosis, thickening of prickle cells and also horney layered cells indicating lesions of acanthosis and hyperkeratosis initially and later prominently ulcers and papillomas which transformed into a peptic tumor occured. Spleen was found enlarged in mice fed with PMT. Animal feeding, hygiene, exploration and environmental care and health protocols were as per the standard guidelines and approved by National Institute of Occupational Health ethical committee. Here, chronic exposure of mice has been consistent in respect of feed and environment, unlike habitual PM users whose consumption is inconsistent depending on the body demand and choice on the variety of the blended PM product. This study endorses generating critical clinically designed case control, cohort data for awareness programs and PM substitutes as well as treatment to PM addicts.
INTRODUCTION
Pan masala (PM) is a substance of dependence consumed like alcoholics, drug (opiates, cannabis, benzodiazepines) addicts. The PM is used as substitutes or adjuvants to psychoactive substances. Chronologically, over three decades several popular masticator products were composed, starting with areca nut, catechu, lime as betel quid, 1 and added cardamom, permitted spices, unspecified flavoring, sweetening agents, etc. are sold as PM 2 which further mixed with tobacco are known as 'Gutkha' or PMTobacco. 3 To go partially inert to weariness of manual and nonmanual stress PM sachets are consumed occasionally to avoid halitosis and for relaxation and as mood elevator among working population. 4 Thus, gradually dose-tolerance develops resulting in frequent (within 2-3 months) PM consumption and as a further reinforcement tobacco blended PM is consumed. 5 Thus, PM addicts categorically show craving and substance seeking behavior (Guthka or Areca Nut Chewer's syndrome). 6 The spurious blends of PM and high-flown advertisement and brisk marketing and their psychoactive stress ameliorating nature and usage by young and old as well as labor and executive class may immediately cater satisfaction; aphasia ensures zeal to do over work. 7 To clear halitosis (freshen the breath), 8 
MATERIALS AND METHODS
Inbred Swiss mice with an average age of 6 weeks were set in three groups. Sixty animals each of both sexes in each group were exposed to PM (plain-PMP) and blended PM (with tobacco-PMT) and equal numbers of controls were provided with normal diet. Throughout the study period, pure inbred Swiss mice were used. The PMP, PMT fine powder in 100 gm quantity was mixed thoroughly with 4,900 gm of feed given to mice routinely besides control animals which received only staple diet. The protocols of the experiments and maintenance of animals and their usage during this study were described in an earlier study.
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Exposed and control ( Fig. 1 ) groups of animals were sacrificed by cervical dislocation in different time intervals. Postmortem in detail for gross pathology (Fig. 2 ) and for histology of liver, kidney, heart, spleen, stomach, esophagus and testis were collected. Organs were fixed in 10% buffered neutral formalin and processed routinely and 5 µm thick paraffin sections were stained by hematoxylin and eosin. Tumor development was compared with control and evaluated by Students t-test.
RESULTS
The fore-stomach, apart the upper alimentary tract of the mouse, is apparently morphologically and physiologically akin to man. Fore-stomach of one animal fed with PMT (Gutkha) for 12 months showed mild thickening of prickle cells and also horny layer cells, thus indicating early hyperkeratosis (Fig. 3) , lesions and squamous papilloma (Fig. 4) which is characterized by marked acanthosis, with infolding proliferation of squamous epithelium of the stomach (Fig. 5) . Similarly liver exposed to sada as well as with Gutkha showed disrupted hepatocytes with fatty globular infiltration coalesced as fat cysts replacing total parenchyma and further reticular cell hyperplasia, hemangioma and hemangioendothelioma. Spleen and liver were found enlarged (Figs 6 to 8) and damages other organs too, i.e. testes, lung and stomach in mice exposed to PMT.
DISCUSSION
In a preliminary report, we have shown that PMP and PMT longer time fed mice showed early biochemical changes and hepatocarcinogenesis. [8] [9] [10] [11] In the present study, analysis JAYPEE factor even in this case for the induction of liver cancer. 20 Carcinogenic activity was observed by pasting ethanol extract of PM on mice for 40 weeks which showed skin papillomas and enhanced its rate of conversion to carcinomas and at higher dose, promoted effectively the development of fore-stomach and esophageal papillomas and carcinomas. 21, 22 Prolonged usage of PMP, PMT in the feed of mice is a simulating condition to humans except dosage as PM user's quite often unlimited frequent consumption by chewing and swallowing the saliva and enables PM carcinogenic sites other than oral cavity, unlike tobacco chewers who often spit out the chewed stuff. In the present study, spleen and gastric damage (and to multiple organs) in mice, after chronic feeding of PM and gutkha (PMT) and even ultimately leading to gut cancer suggest that PM especially its blend may exert carcinogenic or even cocarcinogenic influence in man, specially in those who are habitual users of such products. of data of 2% PM with or without tobacco fed Swiss mice for 70 weeks showed discrete and prominent structural changes not only in liver but also in stomach, lungs and reproductive organs. The histopathological changes concurrently advances with the gradual development of body burden due to PMP and further enhanced effect with PMT as shown in benzene hexachloride. 15 The structural changes either dispersion due to infiltration of gut cells which show severe fatty changes (steatosis) as seen in PM exposure, may impair cellular function and can cause irreversible impairment of some intracellular process, such as decrease of protein synthesis, 16, 17 which is essential for conversion of triglycerides to lipoprotein excretion as seen in CCl 4 poisoning. 18 Carcinogenic potential of PM is referred to its contents, i.e. areca nut (alkaloids), catechu, polyaromatic hydrocarbons, nitrosomine 19 toxic metals (Pb, Cd, Ni), residual pesticides (DDT, BHC and their isomers) and fungi (Aspergillus species liberate afflatoxins which is a hepatocarcinogen 20 ), Arecaidine (arecoline its methyl ester) promotes carcinogenesis, since it reacts with cysteine in vivo and in vitro to produce cysteine/3-alkylation adducts. 21 The superoxide ions also initiate multiorgan carcinogenesis by way of autoxidation of polyphenols and interaction of catechin (tannin) with lime. 19 Further, a case of liver cell carcinoma consisting of cords surrounded by sinusoidal cells with marked cell polymorphism was also seen in PM exposed group. This was explained to be an endogenous initiation of hepatocarcinogenesis in rodents and occurs by increasing the intracellular production of H 2 O 2 which causes DNA strand breakage as well as chemical alterations of DNA bases. Damage to DNA is generally regarded as the initial biochemical alteration leading to neoplastic transformation in the case of the majority of chemical carcinogens which may be the prime
